Theoretical calculations locate the critical point of strongly interacting matter (CP) at energies accessible at the CERN SPS. Event-by-event transverse momentum and multiplicity fluctuations are considered as one of the most important tools to search for the CP. Pilot studies of the energy dependence and the system size dependence of both p T and multiplicity fluctuations were performed by the NA49 experiment. The NA61/SHINE ion program is a continuation of these efforts. After briefly recalling the essential NA49 results on fluctuations we will discuss the technical methods (removing Non-Target interactions) which we plan to apply for future transverse momentum and multiplicity fluctuation analyses.
I. INTRODUCTION
The Super Proton Synchrotron (SPS) at CERN covers one of the most interesting regions of the QCD phase diagram (T −µ B ). On the one hand there are indications (pion production, the kaon to pion ratio, slopes of transverse mass spectra) that the energy threshold for deconfinement is reached already at low SPS energies [1] . On the other hand lattice QCD calculations locate the critical point of strongly interacting matter in the SPS energy range (T CP = 162 ± 2MeV , µ CP B = 360 ± 40MeV ) [2] . Fluctuations and correlations may serve as a signature of the onset of deconfinement (close to the phase transition the Equation of State changes rapidly which can impact energy dependence of fluctuations), and can can help to locate the critical point of strongly interacting matter (in analogy to critical opalescence we expect enlarged fluctuations close to the CP). For strongly interacting matter the maximum of CP signal is expected when freeze-out happens close to the critical point. The position of the chemical freeze-out point in the (T − µ B ) diagram can be varied by changing the energy and the size of the colliding system. The NA49 experiment [3] at the CERN SPS studied the energy dependence (beam energies 20A-158A GeV) and the system size dependence (p+p, C +C, Si+Si, and P b+P b at the highest SPS energy) of event-by-event transverse momentum and multiplicity fluctuations.
There are no indications of the CP in the energy dependence of multiplicity and mean p T fluctuations in central Pb+Pb collisions. However, an intriguing non-monotonic dependence of both p T and multiplicity fluctuations was observed for the system size dependence at the top SPS energy [4] . Those results are consistent with a critical point located at the chemical freeze-out point of p + p interactions at 158A GeV. Quite recently a non-monotonic behavior of event-by-event azimuthal angle fluctuations was also observed by NA49 [5] . The Target Full data sample is contaminated with Non-Target interactions. We define α as the fraction of Target interactions within the Full data sample:
where n F T is the number of Target interactions within Full data sample and n F is the total number of interactions within Full data sample. For an event variable W we can write (2) using quantities that are derived directly from the acquired data samples:
Equation (3) is the main formula allowing to calculate the event mean value for interactions on the Target. 
Estimation of c is possible if we assume that the distribution of v z in a given region far from the target is due to non target events and is identical for both Full and Empty target events (see Fig. 2 ). The ratio of the number of events of both data samples in this region is an approximation of c c ≈ n
where v z > −450 cm (the TPC gas region) describes the suggested v z range for the NA61 experiment.
The scaled variance ω is used to describe event-by-event fluctuations of the number of produced particles N [8] 
To correct ω for Non-Target interactions one needs to calculate separately
where N F , N 2 F , N E , and N 2 E are quantities calculated independently for Full and Empty data (in the traditional way). The results are then inserted into (6):
The Φ measure [9] is used to investigate event-by-event fluctuations of various per-particle quantities x, e.g. charge (Φ q ), transverse momentum (Φ p T ) or azimuthal angle (Φ φ ). Although its formal definition contains quantities that are not event mean values as in equations (2, 3) , the Φ measure can also be expressed [10, 11] through
where
i are sums over particles in a given event. In this equation every quantity within can be calculated for Target interactions using equation (3) . Two examples:
Using such values one can calculate Φ for Target interactions, by inserting them into equation (9) .
V. NA61 DATA
The above procedure was applied to NA61 p + p data, recorded in 2009. As the data calibration is still in progress we used a small fraction of the available statistics and the results were presented at the conference only to show the method. The first glimpse of uncalibrated data suggests that the correction due to contamination of Non-Target interactions will be small. For the scaled variance ω of the multiplicity distributions the absolute value of the difference between ω T and ω F (fluctuations obtained for Full sample only) divided by ω T is lower than 1%. Preliminary NA61 results on the energy dependence of both transverse momentum and multiplicity fluctuations will be available soon. Ref. [7] ) and expected (NA61) chemical freeze-out points.
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